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(54) INSPECTION METHOD FOR LIQUID CRYSTAL DISPLAY PLATE AND THE 
SYSTEM 

(57)Abstract: 

PURPOSE: To save the process after finding a fault by inspecting an LCDOiquid 
crystal display) plate before charging the liquid crystal without touching the picture 
element unit. 

CONSTITUTION: Inspection electrodes 7 are arranged face to face by way of 
capacity components on picture element electrodes 3. Each TFT(thin film transistor) 
2 for example, on the LCD plate 6 is selected in a matrix method and a pulse is 
impressed on the gate electrodes of the selected TFT 2. The pulse 10 transmitted to 
the inspection electrode 7 side through the capacity components is detected with a 
pulse detector 1 0. By comparing the pulse peak value, for example, with a preset value 
based on the detected pulse at the judgement part 11, the quality of the picture 
element is judged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Many pixel units which combined the switching element and the pixel 
electrode are arranged on a substrate. In the approach of inspecting the liquid crystal 
display substrate which controlled the applied voltage of the liquid crystal enclosed 
between a pixel electrode and a counterelectrode by the switching element An 
inspection electrode is prepared so that a pixel electrode may be countered through a 
capacity component, and a pixel unit is chosen one by one from pixel unit groups. 
About the pixel unit concerned The inspection approach of the liquid crystal display 
substrate characterized by judging the quality of the pixel unit concerned based on 
the pulse which impressed the pulse to the switching element, transmitted to the 
inspection electrode through the pixel electrode and the capacity component, and was 
detected from the inspection electrode side. 



[Claim 2] Many pixel units which combined the switching element and the pixel 
electrode are arranged on a substrate. In the system which inspects the liquid crystal 
display substrate which controlled the applied voltage of the liquid crystal enclosed 
between a pixel electrode and a counterelectrode by the switching element The 
inspection electrode prepared so that a pixel electrode might be countered through a 
capacity component, A pixel unit is chosen one by one from pixel unit groups with the 
pulse generating section which generates a pulse. Check system of the liquid crystal 
display substrate characterized by preparing the pixel unit selection section which 
impresses said pulse to the switching element of the pixel unit concerned, and the 
judgment section which judges the quality of the pixel unit concerned based on the 
signal which appeared in the inspection electrode side at the time of said pulse 
impression. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inspection approach of a liquid 

crystal display substrate, and its system. 

[0002] 

[Description of the Prior Art] LCD (liquid crystal display) using TFT (thin film 
transistor) attracts attention as what offers the high definition which was very 
excellent. 

[0003] As typically shown in drawing 4 , while this kind of LCD substrate forms TFT2 
on a glass substrate 1, the pixel electrode 3 electrically connected to that drain 
electrode is arranged through TFT2 and a clearance concerned, it comes to arrange 
many pixel units U put together in this way, and hundreds of thousands of pixel units 
of the square shape whose one side is about hundreds of micrometers are arranged, 
for example. And the transparent electrode 4 common to each pixel unit is arranged 
face to face through a gap on this substrate, and LCD is constituted by enclosing 
liquid crystal 5 with said gap further. 

[0004] By the way, the more detailed-ization of the pattern in a LCD substrate 
progresses and it becomes large capacity, it originates in the particle in a manufacture 
process etc., for example, becomes easy to generate the defect of the opening 
short-circuit between the gate of TFT, and a drain etc., a circuit pattern, and a pixel 
electrode of being short, and, for this reason, it is necessary to perform a check of 
operation the more before liquid crystal enclosure about each pixel unit of LCD. 
[0005] On the other hand, although wiring of the gate electrode of TFT of a LCD 



substrate and a source electrode has come outside, the drain electrode is usually 
combined with the transparent electrode through liquid crystal. Since the substrate 
was damaged, it was impossible to have stood a checking electrode on a LCD 
substrate here, and to have performed a check of operation in practice, therefore 
when the verification test of TFT of operation was not after confining liquid crystal, it 
was not able to be performed. So, in the former, the method of making a screen turn 
on and turn off after completion of LCD as an approach of inspecting LCD, and judging 
ON of the light of each pixel unit and OFF with the monitor of viewing or optical 
system etc. was in use. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since it is after liquid crystal 
enclosure even if it finds a defect by inspection, such an inspection approach cannot 
be repaired. For this reason, a liquid crystal enclosure process becomes useless, and 
moreover, since LCD is very expensive, big loss will be received by the fall of that 
yield. 

[0007] Moreover, there is also a problem that the monitor of optical system is 
expensive and receives a limit of inspection time amount with the speed of liquid 
crystal actuation. 

[0008] This invention is made by the basis of such a situation, and even if it can 
inspect the purpose, without damaging a LCD substrate before enclosing liquid crystal 
and it has a defect, it is also not to make a liquid crystal enclosure process useless, 
and to repair to offer the inspection approach of a possible LCD substrate, and its 
system. 
[0009] 

[Means for Solving the Problem] Invention of claim 1 prepares an inspection electrode 
so that a pixel electrode may be countered through a capacity component, it chooses 
a pixel unit one by one from pixel unit groups, about the pixel unit concerned, 
impresses a pulse to a switching element, transmits it to an inspection electrode 
through a pixel electrode and a capacity component, and is characterized by to judge 
the quality of the pixel unit concerned based on the pulse detected from the 
inspection electrode side. 

[0010] The inspection electrode prepared so that invention of claim 2 might counter a 
pixel electrode through a capacity component, A pixel unit is chosen one by one from 
pixel unit groups with the pulse generating section which generates a pulse. It is 
characterized by preparing the pixel unit selection section which impresses said pulse 
to the switching element of the pixel unit concerned, and the judgment section which 
judges the quality of the pixel unit concerned based on the signal which appeared in 
the inspection electrode side at the time of impression of said pulse. 
[0011] 

[Function] For example, when each pixel unit is chosen one by one by the matrix 



method and TFT is used as a switching element, a pulse is impressed to the gate 
electrode of TFT of the selected pixel unit. And the pulse transmitted to the 
inspection electrode through the capacity component is detected, for example, the 
quality of the pixel unit concerned is judged a forward side based on the peak value of 
a negative side. 
[0012] 

[Example] The example of this invention is explained below, referring to a drawing. 
[0013] In the example of this invention, the inspection electrode 7 is formed so that 
the pixel electrode 3 of each pixel unit of the LCD substrate 6 may be countered 
through a capacity component, as shown in drawing 1 . The pulse which forms the 
inspection electrode 7 in the rear face of a glass substrate 1 for every pixel unit as 
specifically shown in drawing 2 , connects each inspection electrode 7 of each other 
electrically, makes these a common electrode, connects a common terminal (not 
shown) to this, and is later mentioned from the common terminal concerned is taken 
out. and every prepared, for example in the LCD substrate 6 in this example — gate 
driver 8a which he is trying to control the address using the circuit pattern of 2 gate 
electrodes G of TFT and the source electrode S, and specifically chooses the address 
of the gate electrode G, source driver 8b which chooses the address of the source 
electrode S, and address control-section 8c which gives an address signal to these 
drivers 8a and 8b are prepared. These drivers 8a and 8b and address control-section 
8c are equivalent to the pixel unit selection section 8 in this invention, about TFT3 of 
the pixel unit which made piece [ every ] sequential selection and chose for example, 
the pixel unit from the pixel unit groups of the LCD substrate 6, connect between the 
pulse generating sections 9 of drawing 1 with the gate electrode G between the 
source electrode S and a ground, and give the pulse generated in the pulse generating 
section 9 to TFT3 concerned. 

[0014] While the forward side of the electrode E1 which grounded the negative side is 
furthermore connected to said drain electrode D of TFT3 through resistance R1, the 
pulse detecting element 10 and the judgment section 11 are connected to this order. 
[0015] Drawing 3 is drawing showing a connection condition when TFT3 is chosen, and 
an example of the hard configuration of the pulse detecting element 10 here, and 
Capacitor C has shown capacity coupling of the pixel electrode 3 and the inspection 
electrode 7 equivalent. In this example, the voltage signal which appeared at the node 
P of resistance R1 with Capacitor C is given to buffer amplifier 10a through resistance 
R2, it is given to amplifier 10b through resistance R3, being used as low impedance 
here, is amplified, and is sent to the latter judgment section 1 1 . R4 and R5 are 
resistance. 

[0016] Said judgment section 11 For example, two comparators 11a and 11b and 
compound value setter 11c which sets up these compound values by digital value, 
Said compound value D / A (digital/analog) conversion D / A converters 1 1d and 1 1e 



to carry out, It consists of 11g of judgment timing control sections for taking the 
judgment timing of 1 1f of quality judging circuit which judges the quality of a pixel unit 
based on the output value of Comparators 11a and 1 1b, and 1 1f of this quality judging 
circuit. The error map 12 is formed in the latter part of 11f of said quality judging 
circuits, and this error map 12 matches and writes the selected pixel unit and the 
selected judgment result in it based on the signal from 1 1f of quality judging circuits, 
and address control-section 8c. 

[0017] Next, an operation of the above-mentioned example is described. 
[0018] An address signal is first generated from address control-section 8c, and this 
signal is received. Gate driver 8a While connecting the gate electrode G and the pulse 
generating section 9 of TFT3 corresponding to the address and impressing a pulse to 
the gate electrode G concerned, source driver 8b the source electrode S of TFT3 — 
a ground — grounding — the electrical potential difference of a power source E1 — 
between the drain electrode D and the source electrode S — giving — with — **** 
— TFT3 concerned is driven. 

[0019] And the pulse sent to the inspection electrode 7 side through the capacity 
component from the pixel electrode 3 is detected by the pulse detecting element 10, 
and the detection pulse is given to Comparators 11a and 11b. The level of this 
detection pulse is compared with a forward reference value and a negative reference 
value by Comparators 11a and 11b for example, respectively, the combination of the 
output value of Comparators 11a and 11b is latched by the latch signal from 11g of 
judgment timing control sections, and a quality is judged based on that condition. On 
the error map 12, the result is matched with the address of the selected pixel unit, and 
is written in. 

[0020] In order to judge a quality, the circuit of a hard configuration of being 
beforehand shown, for example in drawing 3 is constructed here. For example, a short 
condition is made in simulation by connecting between the gate electrode G and the 
source electrode S by resistance of predetermined magnitude. The approach of 
detecting the pulse of the point P in drawing 3 in each short condition, investigating 
the level of the detection pulse, and setting up the reference value of each 
comparators 11a and 11b is employable. 

[0021] A sheet is carried for example, not on the thing limited to using above what 
prepared the inspection electrode in the rear face of a glass substrate as an 
inspection electrode by this invention but on a LCD substrate, and you may make it 
place the common electrode as an inspection electrode on this sheet. 
[0022] Moreover, in choosing a pixel unit, a pixel unit group is divided into some groups, 
a pixel unit is put in block for every group, and you may make it inspect. Instead of 
comparing with a certain criteria data, when judging a quality furthermore, as 
compared with the data in the inspection before one of them, when an inequality 
arises, it can also judge with the pixel unit concerning the inspection concerned being 



poor. 

[0023] In addition, although not limited to choosing a pixel unit with a matrix method in 
this invention, even if the number of pixels increases, the number of inspection nodes 
does not increase but a division trial is also possible for it according to the matrix 
method. 
[0024] 

[Effect of the Invention] In order according to this invention to prepare an inspection 
electrode so that a pixel electrode may be countered through a capacity component, 
and to inspect a LCD substrate using this, when it can inspect before liquid crystal 
enclosure, therefore a fault is found, repairing by laser cut etc. is possible and a 
subsequent process is not made useless. Moreover, since it can inspect in the 
non-contact condition to a pixel electrode, neither TFT nor a pixel electrode is 
damaged. An optical-system monitor still like before is unnecessary, and there is also 
no problem of a limit of the inspection time amount by the speed of liquid crystal of 
operation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an example of the system of this invention. 
[Drawing 2] It is the explanatory view of the example of arrangement of the inspection 
electrode used for this invention. 

[Drawing 3] It is the circuit diagram of the hard configuration of some systems of 
drawing 1 . 

[Drawing 4] It is the explanatory view showing the configuration of LCD typically. 
[Description of Notations] 

1 Glass Substrate 

2 TFT 

3 Pixel Electrode 

7 Inspection Electrode 

8 Selection Section 

1 1 Judgment Section 
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